OBLON, SPIVAK, et al. 
SERIAL NO:09/873,256 
INV: Hidetoshi EMA ET AL. 
DOCKET # 209412US-2 
SHEET _2_ OF34 



FIG.2A PRIOR ART 



LIGHT AMOUNT 
RATIO 



0.9 




SPECIFIG WEIGHT 
AT EACH IMAGE 

HEIGHT ON A 
SURFACE TO BE 
SCANNED WHEN 
PEAK IS SET TO 1 



FIG.2B PRIOR ART 



h=0 



IMAGE 
HEIGHT 



OBLON,SPIVAK,etal. 
SERIAL NO:09/873,256 
INV: Hidetoshi EMA ET AL. 
DOCKET ft 209412US-2 
SHEET 3_ OF 34 



FIG. 3 




FIG. 4 




FIG. 5 

OPTICAL PATTERN 



EXPOSURE 

ENERGY DISTRIBUTION 



OBLON, SPIVAK, et al. 
SERIAL NO:09/873,256 
INV: Hidetoshi EMA ET AL. 
DOCKET # 209412US-2 
SHEET _4_ OF 34 



FIG.6 



EXPOSURE 

ENERGY DISTRIBUTION 




FIG. 7 



Ciock- 



Phase-Detector 
11 



1/8 



Load 



IMAGE 
DATA 



16 



Loop FiJter 




vco 





VCLK 



SBIT-Shit-Register 



D Q 
CLK 



15 



LUT 



17 



_Modu5ati< 
Data 



Pufise-Modulation-Unit 



OBLON, SPIVAK, et al. 
SERIAL NO:09/873,256 
INV: Hidetoshi EMA ET AL. 
DOCKET # 209412US-2 
SHEET 5_ OF 34 




IG. 9 




OBLON, SPIVAK, et al. 
SERIAL NO:09/873,256 
ESV: Hidetoshi EMA ET AL. 
DOCKET # 209412US-2 
SHEETS OF 34 



CD 




o 
i iz: 
uj i_ 

=) ^3 



o 
o 



o 
o 
> 



si Q 



CD 
< 



OBLON, SPIVAK, et al. 
SERIAL NO:09/873,256 
INV: Hidetoshi EMA ET AL 
DOCKET # 209412US-2 
SHEET _7_ OF34 




cr o 



go o 

dGhh 
oxf, 
£3*£ 



LU 

d Jo 

00 



o 

O < H 

_j 1JLI CO 
OQuj 
2 



OBLON, SPIVAK, et al. 
SERIAL NO:09/873,256 
INV: Hidetoshi EMA ET AL. 
DOCKET # 209412US-2 
SHEET _8_ OF 34 




OBLON, SPIVAK, et al. 
SERIAL NO:09/873,256 
INV: Hidetoshi EMA ET AL. 
DOCKET # 209412US-2 
SHEETS OF 34 




OBLON, SPIVAK, et al. 
SERIAL NO:09/873,256 
ESV: Hidetoshi EMA ET AL. 
DOCKET # 209412US-2 
SHEET 10 OF 34 



OUTPUT PULSE 1 


















OUTPUT PULSE 




■ 








■ 


























■ 








■ 


























■ 




■ 


















■■HI 1 1 II 


IHHuDDE 
























■ 








■ 






















■ 








■ 






















■ 








■ 






















o 
Q 
CC 


o 




o 




o 




o 




oo 
Q 

cc 


o 




o 




o 




o 




Q 
CC 


o 




o 




•<* 
Q 
CC 


o 




o 




CSJ 

Q 

ce 


o 




LO 

Q 
CC 


o 




5 

o" 


CO 


oo 
Q 

Q 


CO 


o 
Q 
O 


o 




o 




o 




o 




QD3 

SELECTION 
PULSE 


o 




o 




o 




o 




Q 
O 


o 




o 




Q 
O 


o 




o 




CSJ 

Q 
O 


o 




S 
O 


o 




5 

o" 
Q 


CN| 


oo 
Q 
cm" 
Q 




o 

Q 
CL 


o 




o 




o 




o 




CO 

Q 
CL 


o 




o 




o 




o 




5 
CL 


o 




o 




Q 
CL 


o 




o 




s 

CL 


o 




Q 
CL 


o 




s 

o" 
Q 




eo 
Q 
csT 
Q 





OBLON,SPIVAK,etaI 
SERIAL NO:09/873,256 
EW: Hidetoshi EMA ET AL 
DOCKET # 209412US-2 
SHEET OF 34 



LO 
CD 




OBLON, SPIVAK, et al. 
SERIAL NO:09/873,256 
INV: Hidetoshi EMA ET AL. 
DOCKET # 209412US-2 
SHEET 12 OF 34 




OBLON, SPIVAK, et al. 
SERIAL NO:09/873,256 
INV: Hidetoshi EMA ET AL. 
DOCKET # 209412US-2 
SHEET 13 OF 34 



QCN 




OBLON, SPIVAK, et al. 
SERIAL NO:09/873,256 
INV: Hidetoshi EMA ET AL. 
DOCKET # 209412US-2 
SHEET U_ OF 34 




OBLON, SPIVAK, et al. 
SERIAL NO:09/873,256 
INV: Hidetoshi EMA ET AL. 
DOCKET # 209412US-2 
SHEET 15_ OF 34 




OBLON, SPIVAK, et al. 
SERIAL NO:09/873,256 
INV: Hidetoshi EMA ET AL. 
DOCKET # 209412US-2 
SHEET 16 OF 34 



FIG. 20 



601 



VREF-i 
VREF-; 




OBLON, SPIVAK, et al. 
SERIAL NO:09/873,256 
INV: Hidetoshi EMA ET AL. 
DOCKET # 209412US-2 
SHEET 17 OF 34 



FIG. 21 



706 




BCRE 
BPO 



OBLON, SPIVAK, et al. 
SERIAL NO:09/873,256 
INV: Hidetoshi EMA ET AL. 
DOCKET # 209412US-2 
SHEET 18 OF 34 



CM 
CM 

d 




OBLON, SPIVAK, et al. 
SERIAL NO:09/873,256 
INV: Hidetoshi EMA ET AL. 
DOCKET # 209412US-2 
SHEET 19 OF 34 



CO 
CSJ 

CD 
Li_ 




OBLON,SPIVAK,etal. 
SERIAL NO:09/873,256 
INV: Hidetoshi EMA ET AL. 
DOCKET U 209412US-2 
SHEET 20 OF 34 




OBLON, SPIVAK, et al. 
SERIAL NO:09/873,256 
INV: Hidetoshi EMA ET AL. 
DOCKET # 209412US-2 
SHEET 21 OF 34 




1012a 10 |4 fot6 



OBLON, SPIVAK, et al. 
SERIAL NO:09/873,256 
EW: Hidetoshi EMA ET AL. 
DOCKET # 209412US-2 
SHEET 22 OF 34 



FIG.27A 



LIGHT 
-EMITTING 
POINT 

o 



SLANT 



FIG.27B 



LIGHT 
-EMITTING 
POINT 



Pcos 9 



OBLON,SPIVAK,et al. 
SERIAL NO:09/873,256 
INV: Hidetoshi EMA ET AL. 
DOCKET ft 209412US-2 
SHEET _23_ OF34 




OBLON, SPIVAK, et al. 
SERIAL NO:09/873,256 
INV: Hidetoshi EMA ET AL. 
DOCKET # 209412US-2 
SHEET _24_ OF.34 



o o 




OBLON, SPIVAK, et al. 
SERIAL NO:09/873,256 
INV: Hidetoshi EMA ET AL. 
DOCKET ft 209412US-2 
SHEET _25_ OF34 



— I ^ 



o 

CO 

CD 
ll. 



>- o 




O 2 
00 LLi 4p 


UIT 


< => 


o 




cr 


Q. LU ^ 
GC O 


o 


U_ O 





ill O 
ceo 

LU — I 

u- O 
LU 

cr 




OBLON, SPIVAK, et al. 
SERIAL NO:09/873,256 
INV: Hidetoshi EMA ET AL. 
DOCKET # 209412US-2 
SHEET J6_ OF 34 




OBLON, SPIVAK, et al. 
SERIAL NO:09/873,256 
INV: Hidetoshi EMA ET AL. 
DOCKET n 209412US-2 
SHEET 27 OF 34 



FIG 



OBLON, SPIVAK, et al. 
SERIAL NO:09/873,256 
INV: Hidetoshi EMA ET AL. 
DOCKET # 209412US-2 
SHEET 28_ OF 34 



— I ^ 



CO 
CO 

d 




OBLON, SPIVAK, et al. 
SERIAL NO:09/873,256 
INV: Hidetoshi EMA ET AL. 
DOCKET # 209412US-2 
SHEET 29 OF 34 



<■— " Cvj CO ■ 




OBLON, SPIVAK, et al. 
SERIAL NO:09/873,256 
INV: Hidetoshi EMA ET AL. 
DOCKET # 209412US-2 
SHEET _30_ OF.34 




ON 








111 




sr 


uu 




m 


GO 




\- 


LU 




z: 


ZD 






1 




o 


< 




o 


> 




1 

LU 


UNT 




LIN 


O 






o 







z. <J- 

per o 

M CO I— 
h(D W 
Q_ 



OBLON, SPIVAK, et al. 
SERIAL NO:09/873,256 
INV: Hidetoshi EMA ET AL. 
DOCKET # 209412US-2 
SHEET 31_ OF 34 



FIG. 36 




OBLON, SPIVAK, et al. 
SERIAL NO:09/873,256 
INV: Hidetoshi EMA ET AL. 
DOCKET # 209412US-2 
SHEET 32_ OF 34 




OBLON, SPIVAK, et al. 
SERIAL NO:09/873,256 
INV: Hidetoshi EMA ET AL. 
DOCKET # 209412US-2 
SHEET 33_ OF 34 



FIG. 38 



SDalaJ 
SClock 
Strobe 





Counter-Register(12BIT) 






LDataO | 


Jl_Data1..Data11 


1 i 



PLLOUT 

F-REF 

CKSEL - 
VCOC- 
VREF-R- 



r—*j VCQ | 



Phase I 
Detector I 



U U jGener 



f ! ~ 1 Af>l v ' — r-rr 1 n 




APD 

ASH 



ALD 
AARE 



ACRE 



MODEr- 
BVCONTh 



- IMODE 



Start-up 



□ LD-Error I— |. 
1 - Reset P 1 ! 



BD0..BD3 
MBLDI 
XBEnabler 
BLDOFFr 



ctorj- 



HXLDError 

■hvlderror 
-Ibsh 



BLD 
BARE 



-Jbcre 

-nBPD 



OBLON, SPIVAK, et al. 
SERIAL NO:09/873,256 
1NV: Hidetoshi EMA ET AL. 
DOCKET ff 209412US-2 
SHEET 34 OF 34 




